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: FURFARD
This Articulated Curriculum is being printed and bound in this monner to provide for on-going

revision. This also serves as evidence of work cemplutid during Phase III of Project SEARCH.

MATHEMATICS
K-12

Goometry
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MATHEMATICS

Definitions

The. student will know:

- the physical shapes of circles, rectangles,
:squares, and triangles.

- the basic properties of circlesg, squares,
rectangles, and 'triangles.

- the properties of parallel lines.

- the concept of hsmusunm lines.

-~ the names of mu%cwm geometric figures.

1

1
'
)

- that a point is w position without length
or width usually represented by a dot,

- that a line is a series of points connected
by a long narrow mark.

- that a line segment is a part of a line with
two definite end points.

= that a ray is part of a line with one definite

end point.

- that an angle is formed by two rays vith a
‘common point’,

Paze 1

GEOMTRY

Grade K

The student will:

identify objects having circular, nMonmsmchn.
square’and triangular shapes.

"

Grade 1
iden%ify circles, squares, rectangles, and
triangles according to basic properties, when
given pilctures.

Grade 2
be able to recognize and draw parallel lines.

describe tne concept of infinite lines.

be able to vrite geometric names when given
geometric figures,

Grade 3

be able to make a point and draw many lines
through it.

be able to draw a line through a series of
noints.

name a line segment given a line broken into
masy lines.

drav a ray given one end point.

be able to place a point on paper and draw two
rays from this point thus forming an angle.

e
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-

- draw an example of closed curve, circle, opbkn .

N

- the definitions of oeowmp curves, circles,

open curves, polygons, triangles, quadri- curve, polygon, triangle, quadrilaterdl,
laterals, rectangles)and squares. rectangle and square.
- identify each of them. - :
v ' Grade 4

i

)
- the meaning of mmsnmmosv hexagon, perpen-

diculors, spheres, planes, symmetry and lines
of symmetry.

-~ match geometric mumcnmm with. definitions.

‘ ) - <

; Grade 5
“

- the definitions of prism and cyclinder.
H

L= recognize and name the shape of a prism and
cyclinder,

- the .construction om4smxmmosu equivalent

Lt e o
- construct a hexagon and equivalent triangle.. N N
triangle. .. f
- the ‘bisection of a line segment. - construct the bisection of a line segment. b~ -
N .
* L
A Grade 6

- the definitions of trapezoid and its legs, chord,
diameter, radius, arc, sector, and segments,
and parallelogram.

-~ describe a nwmvmnowa and its legs, diameter,
chord, radius, arc, sector and segments, and
cmanHmHomnms. . "

- the symbols for congruency, similarity,

- use the symbols in arithmetic sentences.
equivalency, triangie, circle and angle.

Congruency and Similarity ) )

- the circumference of a circle. - find circumference of a circle with the

, formula.
I
~

- the area is the Amwmcnm of the Hsnmnuon of a - find the area of closed plane figures using
plane figure. /

/ formulas.

-ﬁ‘ - *
N

IC
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. the volume is the mearure ol rhe interior
of a solid figure.

- the

~ the
|

the

- the

:.nzo

- the

classification of a point.

classifications of lines.

classifications of angles.

classification of a plane.

illustrations for:

properties of and classificatior of

.geometric figures.

- the

-~ the

conponents of a circle.

classifications of triangles.

- oo Page 3

~ find the volumes of rectangular shapes.

o K

Grade 7

describe and re’cognize a point,

describe and recognize a line, line segment
ray, interesexting lines, parallel lines, per-
pendiculatr lines.

Describe and recognize horizontal, vertical
and slanted iines.

describe and recognize obtuse, acute, right,
straight angles according to their sizes._
recognize ver:iical and adjacent angles.

|
describe and rz:cognize a plane.

-

draw and recognize ‘correcct symbol for a

line &), angle L, ray - , segment e , -
parallel // , interesecting ;¥ ,
perpendicuiar _J_ . .

recognize, draw, identify all regular pclygons
that have 4 -~ 10 sides.

will find and recognize the verticals and *
diapgonals of a given polygon.

describe, mmoomswwm parts of a circle center
point, radius-diameter-chord.

recognize; describe acute, right, obtuse
triangles (classified by their angles).

rscognize, describe scalene, isosceles, equa--
lateral triangles (classified by sides).
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I'd * 3
- the symbols for triangles and-quadrilaterals,

-

-~'the construction and measurement of geometric .
‘figures.

-

- that the perimeter of regular polygons is the
measure around it. '

- that the area of polygons is the measure of its
interior

— recognize and draw correct symbols for all
triangles /* , quadrilaterals
1) rectamgle 7 2) square {3
) paralleiogram 4,77 4) rhombus -
5; trapezoid /7T
(tmst instruements: compass, straightedge

protractor).

- given'a diameter or radius students will
ciustruct a circle.

to measure to the nearest ammnmm any given
angle 60 ° -~ 180°

by tsing a compass, protractor, straightedge:

=coniruct right, obtuse, acute angles

~bisect an angle

~bisext a line segment,
segment

—cons:ruct congruent angles

= construct perpendicular lines

- construct parallel stmm.

constructing a line

- ‘be given the dimensions necessary mOH finding

perlneter students SHH_. calculate its
perineter.

recogrize formula for each polygon and calcu-

lare, ;iven its dimensions, the area of that
polygor.

rectzngiec - base-altitude (height) b.a.
parailelogram-base-altitude (heiyht) b.a.
square-base-altitude (height) b.a.
raombus-base-altitude (height) b.a.
trapezoid altitude (base + base) A (b + b')
) 2 ' 2
triungles - base altitude b.a.
2 2

O
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- the circumference and area of circle.

L4
k-

>

-~ the meaning of the following ‘geometrical terms:

~ zltitude. - Angle: ‘acute, adjacent, bisector,

~ central, complementary, congruent, cosine of,

~ inscribed, obtuse, right, sine of, supplementaty,
- tangent of, vertical - Arxea: of a circle, par-

., allelogram, rectangle, regular polygons, trape-
zoid, triangle - Axix - Circle:

ﬁ circumference, circumscribed, diameter, graph,

inscribed, radius, secant, sector, tangent, -
cone- Construction:
ing a memmmmamsn. circumecircle, congruent
triangles, incircle, parallel lines, perpen-
dicular lines, - Cylirder - Deductive reasoning
Directed|line segments Hypotenuse - Inductive
reasoning - Line(s): graph, intersecting,
cmnmwwmww perpendicular, perpendicular to a
plane - Line Segments: congruent. directed -
Measure(s): angles, line segmen:s - midpoint~
Parallel Lines: alternate interior/exterior
angles, corresponding.angles, transversal -
parallelogram - perimeter - P: - Planes -
Points, geometric: betweeness, coilinear -~ -
Polygonal regicn - Polygans: area, diagonals,
perimeter, Polyhedrons: prism, pyramid -

prism, pyramid - Prism; right, surface area,
volume - Pyramid: regular, area, voiume -
Pythagorean therom - Quadrants - Ray - Rectangle
Rectangular So:iid - Rhombus - Right triangle
Slope of & line - Sphere: area, circles of,
volume - squar¢ - supplementary angles -

Tangent: acute azngle, to a circle, table of
values.

[

arcs, area, chord,

bisecting an angle, bisect-

- recognize the diameter or radius of a circle
* will calculate the circumference 77-¢

or2 7/, . and the mnmmvﬂw\%\ of any
circle. A

Grade 8 o
- list, recognize and name apprcpridte symbols
of geometry.
- recognize and know the meaning of geometric .
terms. ’

- Page 5
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Trapezoid - Triangle{s): acute, angle,
attitude, area, circumcircle, circumscribed,
congruent, equalateral,. incircle, inscribed
isosceles, obtuse, perimeter, right, right
isosceles, scalene, similar, 30-60 right -
Volume: cone, cylinder, pyramid, rec~
tangular solid, sphere - and the following
symbols: = equal to, AA, less than, h%”

not mp:ww.\v greater n:ms.mw greater than
or equal, < less than or equal, AB 1line

A——

segment AB, UD’ line CD, ; ray CD,

p—— U -
&£ ABC angle ABC, M (AB) measure of line
P,
segment AB, z—= is congruent to, M £ EKF <
measure of angle EKF, | is perpendicular
to, A ABC, triangle ABC, || parellel to,

GJ minor are 'GJ, GHJ major are GHJ.

*

the basic properties of congruence as applied to
line segments: chat line segments having the
same measure are congruent angles: that
angles having the same measure are congruent
triangles: that if the triangles cor-
responding angles and corresponding sides are
nosmwcmsm than the nnwmsmwmm are congruent
(and <Hnm versa) .

>

that the clascical restrictions on geometric con- ~

struction are the use of only a straight edge
and ccmpass.

that in deductive reasoning certain general
staterents, called assumptions, assumed te be
true, provide evidence that other statements,
called no%nH:mHosmU are also true.

the nmwmnma concepts of the relationships of_
space as applied to perimeter, area and volume.

~ utilize the concepts of sets and subsets, of

- gain an intuitive understanding of congruent
line segments, angles and triangles.

develop means tc construct various geometric
constructions such as congruent line segments,
angles and triangles.

~ reason from stated definitions and assump-

tions and deduce cénclusions to informed
geometric problems. *

e

geometric figures and the formulas for peri-
meter, area and volume.
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nrmméwm?nrm corresponding angles of two tri-
wsmwmm are congruent and the measures of the
nonnmmmobawsm sides:are proportional, then
n:m.nnwmsmwmm are similar.

. ,_N ‘im.; 9

~ that, ¢ = b° is the general form of

ﬁwm w%n:mmmnmms Property and that it is
mvmwﬂdmcwm to ,the solution of vumnnunow

AW Ny

.u,mmwﬁ nmnwosm vnécwwam.

P S
-~

. » -5

e T

- ..

&

- the basic geometric shapes N

-~ the relationship between the parts of a figure
and the whole figure.

N

~ the formulas mem circumference and area cf a
triangle is 180", complementary angles are two
o
angles whose sum is 90", and mcvvwmsmsnmﬂw
angles are two angles whose sum is 180°
~ how to solve algebraie prpblems relating to
geometry.

- the Pythangorean H:monms and its use in solving.
right triangle problems

=~ the formulas-for circumference-and area of a
circle, the perimeter and area of a polygon.

Page 7

o

* Theorem,

problens.

L “

show how n:o,vnomonnwonmwunw of the sides
of similar triangles would lead to the '
solution of practical problems, )

discover the Pythagorean Property by the

determination of the area of three squares

each of which has as a side, one side of

the right triangle and from this the appli-

cation to a specific right triangle with, o
for example sides of 3, 4 and 5 units.

extend the concepts of the Pythagorean

Property to include all right triangles _ B
and associated practical application °

Grade 9

construct designs using the basic mnosmnnun
shapes.

12

construct an entire figure given the pieces
of the figure.

Find the angle of a triangle given the other o
two, find the complement of an angle and
find the supplement of an angle.

solve algebraic equations relating to geometry

solve right triangles using Pythagorean

~ “

write the formulas for area and circumference @
of a circle, the perimeter and area of a polygon

A ruiToxt Provided by ERIC
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COMPUTER MATH

APPLICATIONS

-~ that computers arc a 20th century tech-
nological advancement and have an infinite
number of uses in the world.

- that computers do not always make positive
contributions to society.

- that computers play an important part in
his every day life. : «

- that computers cannot solve all sroblems

-that computers can be used in subject areas
that are now math-science oriented.

- the method of writing a formal proof from a
verbal statement’

- the theorems and/or postulates for proving
triangles congruent.

*

- the theorems invclving similarity.

- the theorems involving similar right nnumsmwmmL

- the basic constructions

- the fundamental locus theorems..

Grade 9 - 12

list 10 usesrof the computer .,

W

.
-
r

make an evaluation of the pros and cons
of computers,

list 10 sm%w in which computers or their
output are used by him.

select a real-life protlem and explain why
there can be no computer solution. ,

write several programs which find solutions
to high school non-Math, non-Science problems,

Grade 10

write a2 demonstration of a formal proof given .
a verbal statement. ™
vl
\

prove triangles congruent. Prove line segments
and/or angles congrient using congruent
triangles.

prove triangles similar.

prove corresponding muamw of similar triangles
are in proporticn. Find the length of the
hypotenuse, leg, altitude or projection of a °
leg given values for 2 or 3 of the other parts.

construct a given figure based on:- given facts, -

describe the locus of .points given a condition
or set or set of conditions. »

v ’
Full Tt Provided by ERIC.
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~ the basic theorems concerning circles. - prove mn.omv angles chords, and other circle~ !
related figures congruent, .

v

-the theorems and postulates regarding - prove lines parallel given a verbal statement
parallelism ipvolving two lines cut by a transversal.

ADVANCED FOUMNDATIONS -
Grade 10 -~ 12

~ the classification of angles . . = define angle types (acute, right, obtuse,
. . straoght and reflex) by their measure..
- the relationships between lines - identify perpendicular, parallel, coincident ’
, and intersecting lines.
Wl the different types of polygons -~ identify the polygon types by the number of "
sides, measure of angles and length of sides.:
- the perimeter of polygons - calculate perimeters-of different polygons ot
S , A
Wl the area of polygons - noHn:Han areas of different polygons ° .
| - '
~ the circles - i - calculate circumfercnce and area of a circle
- the basic geometric constructions - construct angle and line segment bisectors
_z>ammx>eHom GEOMETRY N
Grade 11
~ the definitions of the 6 trigonometric fun- - find the values for the six trigonometric
ctions: sine, cosine, tangent, cotangent, functions given a or table of values.
secant, and cosecant. b) express an angle in degrees and in radians.

c) nane the values of the 6 trigonometric
functions for angles which are multiples

o o
of 45~ and 30.
~ the relationship between a tr fmetric fun- - graph a trigonometric function (eg. y = sinx) ° .
cton and the terms form, amplitude and pericd. considering its form, amplitude and periocd,
Fage 9
{ \.Cm
V O
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nsm.momws ‘tion of an dinvetrse trigonometric

.&hcsnnwo:.

the rules for mxcmmmmwsw a function of an
angle greater than 90  in terms of a fun-
ction of an acute angle.

'

the identities of the sine, cosine and tangent
functions (sum and difference of 2 angles,
double, half-angle identities, and other basic
identities).

the law of sines and cosines of triangles, i.e.

wm = cm + nw - 2ab cos ¢ & sin A = sin B =
m c

sin C
n .

the ¢vea formula for the area of a triangle:
1/2 ab sin C,

--the geometric definition of the Conic Section -

a) circle c)
b) ellipse d)

parabela
hyperbsola

Page 10

graph an inverse function,

express Hs.ZdHnP:m a function of an angle
greater than 90° in terms of a function of an
acute

e.g. sin 210° = sin 30° .

derive each of the identities in wkitten form.

prove other identities using the basic ones.

solve a triangle for various sides 'and/or angles
given certain sides and/or angles.

finé the area of a triangle given 2 sides and
an included angle using this formula. )

Grade 12

dérive the standerd form of the equation. of each
of the conic sections by using the gecmetric
definition of each.

derive the general form of each equation of
caca conic section and compare these results’
with the overall general quadratic equationm,
From these individual general equations the
student will list those characteristics that
nest serve as unique means of conic section
identifications.

show correlation between the above, and from
this correlation will prepare arnd list the raw
datae that will comprise inputs to a noBanmnu in
a computer oriented m=<uno=dm=n.

1

A

~

vt

©~

O
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the meaning of vector notation for finding:
distances between 2 points, distances between
a point and a line, and determining whether

3 points are colleanear or not.

the method to find the slopes of vector and
the method to write a vector equation..

I

the amnzoa to prove geometric nzmonumm by plane
analytical geometry notations and/or vector
notations.

the solution of triangles by cmmww the law
of lincs or the law of cosines.

the method of changing rectangular coordinates
to polar coordinates.
the method of changing complex numbers in the

form a + b to polar form.

the increment method of finding the first dir-
ivation.

differntation of polynomials

the chain rule of differentation

~--the relation between polynomial function and

its graph

.

Page 11

Grade 12 X

find the distances between a point and a line,
using vector notation.

find the slope of vector and determine whether
or not they are intersecting or non-inter-
secting vectors.

prove a geometric thecrem using plane analytical
geometry notation or vector notation,

determine the side of a2 nnwmswwm mw<m= two
angles and a side of a triangle.

plot a point given its polar coordinates
and find the rectangular noonmwsmnma
of that point.

write a2 + b form a complex number given its
absolute value and amplitude. .

Find Ay = lim ( fx ~ £ (A X))
Ax

A X

find the first and second dirivatives of ©a
fourth degree polyncnmial..

find dy if y = s2 + 4s ond s=3x

dx

show that the function f(x) =

3 2
-z =-2x + x ~ 3 has at nost one real zero.

[ ERIC




Grade 12

A, P, MATH
- the characteristics of specific geometrice - apply the characteristics of specific geometric
figures: lines, triangles, parallelograms, figures in solving problems.
- regular polygons, trapezoids, cubes,
parallelepipeds, cylinders and cones., .
- the conie figures from their equatigns. - identify conic {igures from their equations.
- the important points of conic figures i,e. ~ find axis of symmetry, center, vertics,
- axis of symmetry, center, vertices, foci; © asymptotes, directrix, foci, eccentricity
~ directrix; also cccentricity and asymptotes of conic figures from their equatioms.
. from the equations.
T the application of mcnscwmm,wmmnsma in Math - apply formulae learned in Ma
W 10, 11, and 12X.
¥ - 7
i
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